The regulation of L-proline transport by insulin-like growth factor-I in human osteoblast-like SaOS-2 cells.
The effect of insulin-like growth factor-I on amino acid transport was studied by measuring the uptake of tritiated L-proline in the cultured human osteoblast-like SaOS-2 cells. The uptake of L-proline was supported by both transport system A, ASC and Gly and by Na+-dependent amino acid transport system A, and by Na+-independent system L. The initial rate of total L-proline uptake as a function of concentration showed saturation and obeyed Michaelis-Menten kinetics with Michaelis constant (Km) and maximum velocity (Vmax) values of 1.87 mM and 8.89 nmol x (mg protein)-1 x (3 min)-1, respectively. Na+-dependent L-proline uptake was significantly stimulated by insulin-like growth factor-I in a time- and concentration-dependent manner. Kinetic analysis showed that insulin-like growth factor-I enhanced transport activity by increasing the Vmax of transport without significant changes in the affinity (Km) of the carrier for the substrate. The increase in transport activity was significantly reduced by cycloheximide. The stimulated increment above basal L-proline uptake was completely inhibited by alpha-(methylamino) isobutyric acid, suggesting that only system A was affected by insulin-like growth factor-I. Na+-dependent L-proline uptake was also stimulated by insulin-like growth factor-II and insulin-like growth factor-I analogues. The insulin-like growth factor-I-stimulated L-proline uptake was inhibited by one of its binding protein, insulin-like growth factor binding protein-4, in a concentration-dependent manner.